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ABSTRACT
A SYSTEMATIC REVIEW AND META-ANALYSIS OF PSYCHOSOCIAL
INTERVENTIONS FOR EARLY CHILDHOOD PROBLEMS, AGES 0-5

Hara Stephanou

Early childhood consists of important developmental milestones, including the
acquisition of daily living skills, including toileting, feeding, and sleep. While previous
reviews have focused on interventions for some childhood problems, no single study has
broadly assessed interventions across common presenting problems in children ages 0-5.
This study systematically reviewed 41 studies on interventions for externalizing (23
studies), internalizing (3), sleep (11), feeding (3), and toileting (1) using meta-analytic
methods where applicable. Overall, externalizing interventions were effective (TX1
Hedges' g =-.60; TX2 g =-.51) and largely homogeneous. Individual interventions
reduced externalizing behaviors more than group or self-guided interventions (TX1 only).
Internalizing studies were all randomized controlled trials aiming to reduce symptoms of
anxiety and behavioral inhibition (g = -0.06, g = -.63, g = - 3.470). There was significant
heterogeneity in sleep studies (TX1 g =0.41; TX2 g = 0.46). Moderators reducing
heterogeneity for sleep studies included eligibility and universality. Behaviorally-based
interventions in sleep studies were more efficacious than psychoeducational interventions
alone. Intervention modalities varied across feeding studies, producing small to moderate
improvements (g =.13 to .69). The one toileting study found small effects favoring
daytime alarms over timed potty training (g = .06). Results suggest efficacy varies by

target behavior and intervention factors like format and eligibility criteria.
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Introduction

The early childhood period (ages 0-5 years) is marked by the development of
important milestones, including everyday skills such as toileting, feeding, and sleeping.
As children develop other awareness and their own goals within such milestones, there is
expected variability in behavior (Holland et al., 2017, p.10), including increases in anger,
tantrums, anxiety, and aggression (Powell et al., 2006, p. 26). While milestones are
developmentally transient (Briggs-Gowan, et al., 2006), how emerging skills are
managed is paramount to prevent negative developmental cascades (Masten & Cicchetti,
2010) and potential psychopathology (Cicchetti & Sroufe, 2000). Most existing research
has examined effects of interventions for early childhood externalizing problems. This
paper provides a meta-analytic and systematic review that examines treatment modalities
across externalizing, internalizing, and “daily skills” acquisition (toileting, feeding,
sleeping) to determine the most effective interventions for common concerns that may
arise during this developmental period.
Prevalence Rates

Approximately 8 to 10% of children under the age of five have been found to
experience emotional and behavioral problems (Egger & Angold, 2006). And fifty
percent of infants and toddlers who had high scores on any domain of the Infant-Toddler
Social and Emotional Assessment (ITSEA) continued to have a high level of these same
issues one year later (Briggs-Gowan et al., 2006). Specifically, externalizing problems
tend to be the most common psychosocial concerns affecting young children. The most
prevalent externalizing behavior symptoms are usually related to Attention Deficit

Hyperactivity Disorder, which occurs in 2-13% of children under age 5 (Birmaher et al.,
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2009; Wichstrem et al., 2012) and Oppositional Defiant Disorder (8.3%; Birmaher et al.,
2009). Conduct disorder is usually rare in very young children. However, symptoms of
ODD as a precursor to CD may emerge in the preschool and kindergarten years (Holland
etal., 2017).

With regards to internalizing problems, early signs of anxiety problems in young
children may present as behavioral inhibition or social withdrawal. The rate of anxiety in
young children to be anywhere from 1.5 - 20% depending on the types of assessments
given in each study (Egger & Angold, 2006; Paulus et al., 2015; Whalen et al., 2017).
The criteria for symptoms of depression between children and adults are not distinct in
the DSM-5 (American Psychiatric Association, 2013; Whalen et al., 2017). According to
Whalen et al. (2017), preschoolers with depressive-type symptoms typically have more
anhedonia, play themes relating to death, irritable mood, and somatic symptoms. The
prevalence rates for depression are low in early childhood, with estimates of 2% or less
(Bufferd et al., 2011; Egger et al., 2006; Lavigne et al., 2012).

Problems that may arise during everyday skills acquisition could also be
associated with behavioral and emotional difficulties. Hemmi et al. (2011) conceptualized
behaviors such as difficulty sleeping and feeding as infant regulatory problems, occurring
in 20% of infants (first year of life). Meltzer and Mindell (2006) note that approximately
25-40% of children exhibit some sort of sleep disturbance, typically related to having the
child initiate sleep and stay asleep. Almost half (45%) of young children exhibit picky
eating, fussiness, under-eating, or misbehavior during meals (Adamson et al., 2013;

Morawska et al., 2014). Toilet training may also be challenging, as parents may have



incorrect expectations of when a child is aware of their physiological signals without
parental oversight or reminders (Blum et al., 2003).
Gaps in the Literature Left by Previous Studies

One of the largest gaps in the existing literature is understanding what treatments
work for infants and toddlers (ages 0-5) specifically. The most recent broad-scope meta-
analysis conducted on youth psychosocial interventions (Weisz et al., 2017) had the
youngest age of inclusion as 4 years old and the oldest age at 18. Weisz et al. (2017)
stratified childhood ages to determine potential differences in effect sizes across
treatments. However, nuance is still missing given the wide age range of what was
considered childhood in that study (4-12 years old). A more recent review of reviews of
interventions for anxiety, depression, and symptoms of ADHD (Hudson et al., 2023) in
young children also only included children ages 4-9 years old. For internalizing
interventions specifically, Comer et al.’s (2019) evidence-based review on psychosocial
interventions for anxiety specifically in younger children still included treatments that
had child participants up to 7.9 years old.

Although systematically examining interventions in younger age groups remains a
gap in the literature, some topics have explored interventions with infants and toddlers
more than others. For example, more meta-analyses for interventions in the externalizing
behavior problem literature (e.g., meta-meta-analysis by Mingebach et al., 2018) and
sleep literature (Meltzer et al., 2021a; Meltzer & Mindell, 2014; Reuter et al., 2019) have
been conducted compared to internalizing problems, toileting problems, and
feeding/mealtime problems. For feeding behaviors specifically, intervention research has

typically focused on evaluating interventions for pediatric feeding problems inclusive of
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participants who may have dependence on supplemental nutrition via feeding tubes or
other oral-motor developmental delays (Lukens & Silverman, 2014), rather than age-
normative mealtime difficulties (Morawska et al., 2014). Regarding daily skills
acquisition, some literature has explored parenting interventions to promote early
childhood development (Jeong et al., 2021), with child outcomes related to general
behavior problems, attachment, or socioemotional development. Other studies exploring
interventions for young children may instead look at parental outcomes, (e.g., decrease in
maternal depression, greater responsiveness to child cues, increased self-efficacy or
confidence in parenting skills (Harwood et al., 2022; Mihelic et al., 2017; Sleed et al.,
2023). Additionally, more meta-analyses and systematic reviews tend to examine topics
more narrowly. For example, a meta may look solely at externalizing or conduct
problems or behavioral treatments not inclusive of other therapeutic modalities or
theoretical orientations. One review attempted to analyze psychosocial interventions for
infants and toddlers at-risk for socio-emotional difficulties on a broader scale by
examining both mental health intervention and prevention studies with varied theoretical
orientations (McLuckie et al., 2019). However, the results of the study were limited to
studies occurring prior to 2012, necessitating an updated review.
Moderators

This paper aims to explore the following hypothesized moderators that may
influence the efficacy of interventions for the types of problems that arise in this age
period. A list of moderators and coding categories for each can also be found in

Appendix A.



Parental Involvement

Young children rely on adults for activities of daily living, engaging with and
learning about their world, and support with identifying and regulating emotion. This is
because young children do not yet have the developmental capacity for certain cognitive
tasks (Comer et al., 2019, p. 2; Kaminski & Claussen, 2017). Treatment delivery can also
differ, particularly as components of certain evidence-based treatments for youth
problems (e.g., CBT) may be delivered quite differently to toddlers vs. school-aged
children. As a result, parents may serve as models for learning certain skills (Dasari &
Knell, 2015; Eyberg et al., 2008). Parents and other caregivers may do this by
incorporating changes to alter the delivery of commands to reduce child non-compliance
and offering praise to increase expected behaviors. Similar logic follows with behavioral
treatments for skills acquisition related to sleep, feeding, and toileting, since these skills
are often first taught and managed by adult caregivers for young children. With regards to
early childhood anxiety symptoms specifically, trials have shown that parental
involvement as compared to treatment with the child only produced superior results
(Lebowitz et al., 2020 citing Barmish & Kendall, 2005; Reynolds et al., 2012; Silverman
et al., 2008). This study will explore whether parental involvement in treatment
moderates the relation between a specific psychosocial intervention and resulting
outcomes.
Treatment Orientation

According to a meta-analysis of psychosocial treatments for disruptive behavior
problems in young children, the largest effects were associated with behavioral

treatments (g= .88; Comer et al., 2013) with participants that were older in age and male.
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In general, the largest effects were for an overall reduction of externalizing problems (g =
.90), followed by oppositionality and noncompliance (g = .76) with relatively weaker
effects for impulsivity and hyperactivity (g = .61). These results are in line with research
supporting behaviorally-based parent interventions as “best practice” in treating
externalizing behaviors and conduct problems in young children (Comer et al., 2013;
Eyberg et al., 2008; Maughan et al., 2005).

Behavioral parent-training approaches have also demonstrated efficacy in treating
common everyday issues affecting this developmental period, such as sleep difficulties
(Meltzer & Mindell, 2014) and feeding problems (Lukens & Silverman, 2014). And,
while there is less research in this area, behavioral parent training approaches have also
demonstrated efficacy for internalizing problems (Luby et al., 2012; Luby et al., 2018).
Specifically, Comer et al. (2019) evaluated treatments for anxiety and related problems
specifically for young children (mean age 7.9 years). Their review included varied
anxiety components, including social anxiety, behavioral inhibition, separation anxiety,
and generalized anxiety. Family-based cognitive behavioral therapy (CBT) was found to
be a well-established treatment, followed by Parent CBT and Group Parent CBT/Group
Child CBT to be Probably Efficacious, based on guidelines set by Southam-Gerow and
Prinstein (2014) for review criteria. All three aforementioned treatments include
exposure-based CBT with parent involvement.

However, other treatment approaches for externalizing and internalizing behavior
problems also demonstrated effect sizes in the moderate range. In a meta-analysis
conducted by Lin and Bratton (2015), play-centered approaches for externalizing and

internalizing behavior problems demonstrated a moderate effect size (d = .42 and d = .33,
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respectively) compared to children who received an alternate intervention or no treatment
at all. Although play therapy is primarily child focused, the authors also coded caregiver
involvement. Those with full parental involvement had an effect size of d = .59 as
compared to those with either partial or no involvement (d = .33). The authors noted,
however, that these results might be confounded by the fact that parents or involved
caregivers may also be “data sources,” which may tend to produce better results based on
their buy-in to be involved in treatment.
Type of Control Condition

One area of exploration for moderator analysis is whether intervention effects
differ depending on the control condition. Weisz et al. (2017) note that this is an
important consideration when critically examining effect sizes in meta-analyses, as an
intervention’s effect size is typically influenced by what treatment it is compared with.
Meta-analyses typically lack studies directly comparing two interventions, as effects are
measured against waitlist or no-treatment controls. Some research suggests that larger
effects have been found for interventions that had “passive versus active control
conditions” (Weisz et al., 2017). I will examine if the study design (e.g., RCT) and type
of control condition used (e.g., waitlist, treatment as usual, or other active intervention)
impacts treatment effect sizes.
Intervention Delivery Format

The method in which an intervention is delivered could potentially impact an
intervention’s effects. Some meta-analyses on parent training interventions of
externalizing behavior problems (Baumel et al., 202; Tarver et al., 2014) have suggested

that there is no significant difference in treatment format (self-directed vs therapist-led)
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for child externalizing behavior problems. However, Lundahl et al. (2006) found
individual parent training was more beneficial than group parent training. For sleep
specifically, Mindell et al. (2006) noted that parents have benefited from self-guided
psychoeducational sleep interventions without the need for professional guidance. To
explore this moderator more specifically in this age range across presenting problems, I
will explore whether individually administered, group-based, or self-guided/self-assisted
interventions will differ in their effectiveness.

Symptom Presentation and Prevention/Intervention Approach

Given rapid developmental changes in early childhood, behaviors are expected to
rapidly wax and wane (Holland et al., 2017). For example, younger children are
developmentally expected to experience more temper tantrums than older children,
Additionally, aggression typically peaks between ages two and three, and then decreases
(Tremblay, 2004). While it is important to be cautious about over-pathologizing these
behaviors (Holland et al., 2017), research has shown that emotional and behavioral
problems that arise in early childhood can persist. As a result, understanding the efficacy
of different programs that aim to either prevent or intervene on such behaviors can
provide important clinical guidance.

The differences in symptom presentation in the first five years of life emphasize
the importance of understanding what types of intervention and prevention programs are
efficacious for infants and toddlers. Studies for this dissertation will be examined using
the framework by McLuckie et al. (2019), which classified intervention mechanisms into
four categories based on previous public health research: universal intervention, selective

prevention, indicated prevention, direct intervention programs. Universal interventions
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are programs delivered to any individual regardless of risk status or presenting problem.
For example, a study examining the effectiveness of a psychoeducational sleep
intervention for parents of infants seen at their pediatrician visit, despite the presence of a
sleep problem, would be considered a “universal” intervention. Selective prevention
approaches target children who are determined to be at risk for developing mental health
disorders due to pre-determined risk factors (e.g. a program targeting behavioral
inhibition in preschoolers who have parents with anxiety). Indicated prevention programs
are meant for individuals that meet sub-clinical or elevated criteria that determines the
potential for developing a longer-term problem (e.g., elevated scores on the ECBI, but
not meeting full criteria for a diagnosis as adjusted by age). Finally, direct interventions
studies target children with an established diagnosis (e.g., parent management training for
children with oppositional defiant disorder).

Finally, findings across treatment studies have historically indicated that
participants with more elevated symptomatology at baseline predict greater responses to
treatment. For example, children with co-morbid conduct disorder and depression tend to
have an increased treatment response than children with just one diagnosis (e.g.,
Beauchaine et al., 2005, p. 381; Beauchaine et al., 2000). However, it is important to note
that, while treatment participants with more severe symptomatology appear to have large
treatment responses as compared to their baseline results (as demonstrated in the MTA
study; Mingebach et al., 2018; Owens et al., 2003), they may have a worse treatment
response down the line. In other words, children who started off with more severe
symptom scores need to go further to be considered “responders” to treatment in clinical

trials, even though their overall response to treatment was substantial given their initial
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symptoms. For this review, I will explore whether how children were selected for study
inclusion impacts treatment effects. With regards to behaviors that the intervention
addresses, I will code whether a child needed a specific symptom threshold on a cutoff
score to be included in a research study (e.g., an elevated score on the Eyberg Behavior
Inventory), needed a diagnosis (e.g., meets criteria for ADHD), or simply if a parent
needed to state that there is a problem that they would like help with (e.g., child has
difficulty with mealtime behaviors). Studies considered “universal” interventions suitable
for any participant (e.g. ,study open to any parent/child between ages 3-5 visiting their
doctor’s office for a well visit) will also be coded.
Treatment Duration

Depending on the target problem, shorter treatments may have similar effect
compared to treatments that take place over a longer period of time (Comer et al., 2013;
Weisz et al., 2006). Nock (2003) suggests that there has been a push for matching clients
to treatments that make the most sense for their presenting levels of severity, while also
being convenient, helpful, and mindful of cost. One way to do so is to incorporate booster
sessions, thus maintaining a briefer intervention but also promoting a “continued-care
model” (p. 11). For example, Patterson (1974) demonstrated that a 2-hour booster session
added to PMT for conduct disorder led to child behavior improvements. However, since
there was no control group that did not have a booster session, results remain
inconclusive (Nock, 2003, p.11). Studies will be examined to determine the impact of
booster sessions on intervention outcomes. Attrition data will also be collected (see

Appendix B for formulas and guidelines) to examine if drop-out rates for the intervention
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as well as drop-out for intervention groups as compared to control groups moderated
treatment outcome.
Study Aims and Research Questions

The purpose of this study is to update and synthesize the research on intervention
addressing the psychosocial concerns (externalizing, internalizing, sleep, feeding, and
toileting behaviors) for young children (aged 0-5). What is the overall effect size of
treatment outcomes for these intervention practices (e.g., graduated extinction for
nighttime waking) or packages (e.g. The Incredible Years) across externalizing studies,
internalizing studies, sleep studies, feeding/mealtime studies, and toileting studies for
infants/children ages 0-5? Additionally, what potential moderators explain possible
heterogeneity across pooled effect sizes among these interventions or impact treatment
response? Moderators proposed above are also listed in further detail in the method

section below.

11



Method
Study Identification and Selection

I conducted a literature search using Psychlnfo and Medline using the following
sequel query (Boolean term): TI (child* OR infan* OR toddl* OR preschool* ) AND TT (
treat™ OR therapy OR interven*)” to prioritize treatment studies that involved children,
infants, or toddlers. Preschool was also added to ensure potential studies that categorized
younger ages as “pre-school aged” to be included. Additional key words were added on
the initial search term for each of the five topics (listed in Appendix C). The review was
conducted according to the Preferred Reporting Items for Systematic Reviews and Meta
Analyses criteria (PRISMA, Appendix D).The search to identify articles was conducted
from January 27, 2020 — February 3, 2020. Studies were then downloaded into an excel
database and listed by title, author, journal name, publication year, and abstract (hidden
for title search). Duplicate citations were removed.

The search was limited to peer-reviewed articles written in English published
between January 1, 1999 and December 31, 2019. Twenty years was used as a range for
inclusion given that the Preschool Age Psychiatric Assessment (PAPA), a parent
interview-based diagnostic measure for preschool ages 2-5, was first developed in 1999
(Egger et al., 20006).

Inclusion/Exclusion Criteria

The following criteria needed to also to be met for studies to be included:

e Individual or family psychosocial intervention targeting children 0-5 years of age
as either participating in treatment or primary targets of the intervention. If there

was a single participant in the study over five years old (e.g., participants ranged
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from 3-7 years old) the study was not included. The definition of a psychosocial
intervention was adapted from McLuckie et al., (2019) and defined as any
strategy, technique, or service (be it a manualized program or components of an
intervention [e.g. praise as part of behavioral parent training] that intends to
“address, mediate, accommodate, affect, or reduce either the chances of onset or
continues of mental health difficulties or disorders behavioral or emotional
deviance, or developmental issues” (p. 3). Interventions not psychosocial in
nature (e.g., music therapy, massage therapy, art therapy, animal-assisted therapy,
exercise) or interventions conducted by teachers and in schools were excluded.
Study targeted either externalizing symptoms (aggression, non-compliance,
tantrums, oppositionality, conduct issues, impulsivity, hyperactivity, antisocial
behaviors, disruptive behaviors), internalizing symptoms (depression, anxiety,
selective mutism, behavioral inhibition), issues surrounding bedtime or sleep,
feeding or mealtime problems, and toilet training or toileting concerns. Studies
that included children with autism, developmental disabilities, or chronic medical
conditions were not evaluated.

Study had to target child outcomes and not parent outcomes of behavior. For
example, if a sleep intervention study only had maternal depression outcomes and
no child-related outcome measures for sleep, it was excluded.

At least one parent-reported child symptom measure (either broadband or
specific/related to the outcome studied such as duration of sleep) was included for

the intervention targets listed above. If a study had multiple outcome measures, all
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parent-reported measures of child behavior (such as a parent-reported Child
Behavior checklist) were entered.

e If the study did not have any parent-reported measures of behavior, coders were
instructed to enter any clinician reported measures (e.g., observation). For sleep
studies specifically, actigraphy could be used as well.

e A control group indicating either no treatment, waitlist, treatment as usual, or
another active treatment for comparison.

e Atleast 5 participants in each treatment condition.

e Studies need to have enough statistical information to calculate effect sizes.

A guideline of five studies per topic was set to ensure enough effect sizes were available
for proper estimation of pooled effect and moderation analysis.
Coding Procedures

To ensure eligibility of studies for the title and abstract review stage, three
undergraduate research assistants (RL, CH, GT) attended a virtual training during which
we reviewed the code book for reviewing titles. Coders indicated a “yes, no, or unclear”
in an excel spreadsheet regarding whether the article should go to abstract review. Coders
were also instructed to mark whether the study title was a systematic review, scoping
review, evidence-based update, or meta-analysis within our inclusion/exclusion criteria.
These articles were put into a separate document and examined for any potential
individual studies that should also be included. This was done in an attempt to limit bias
from relying simply on titles generated from Psychlnfo and Medline searches. Studies
from title review marked unclear or yes had their abstracts unhidden and coded for

whether the full article met criteria for final inclusion in data analysis. All titles and
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abstracts were coded by the first author and a research assistant. Disagreements at the

title and abstract phase were resolved by a consensus.

Data Extraction for Final Included Studies

For full article coding, two externalizing studies that did not meet inclusion
criteria were picked at random and used as examples for a final virtual training meeting.

All studies were coded by the first author and a research assistant. Study characteristics

were coded for entry into an Excel spreadsheet, including demographics such as mean

age of parents, mean age of child, parent and child gender (percentage of females), parent
and child ethnicity (separately calculated as percentage of parents and children who were
white), parental education (percentage of parents who had higher than a college
education), and socioeconomic status. Since socioeconomic status was reported in so few
studies and there was too much variation in how it was captured, it was not possible to
harmonize this data for analysis. Moderators were coded as follows:

e Mean age of child was the only demographic variable explored as a continuous
moderator to determine if study outcomes were impacted by infant (less than one year
old)/toddler age.

e Parental Involvement was coded as yes or no. This was later modified to whether
children were involved since all studies involved parents.

e Treatment orientation and other intervention characteristics were coded for treatment
orientation (behaviorally based, non-behavioral, CBT, or Motivational Interviewing).
For sleep specifically, interventions were categorized between psychoeducation

versus implementing a specific behavioral skill.
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Type of control condition used: We coded whether studies had a passive (e.g., waitlist
control) or active control group (e.g., safety intervention).

Intervention delivery format: We coded how the intervention was delivered ((group,
individual, or self-guided/self-assisted), the treatment setting(home [internet or
otherwise], university, community, or primary care), and if the treatment protocol was
manualized.

Study eligibility and prevention/intervention type: We coded how a child was
identified for study inclusion (needed rating scale cutoffs, parent self-referred, have
age-corresponding diagnosis, no pre-identified concern, other). We also coded
whether each intervention was a universal intervention, selected prevention, indicated
prevention, or direct intervention.

Treatment duration/study dosage was determined by number of study sessions and
duration of these sessions in minutes. These were then multiplied to calculate a total
study dosage in minutes. Studies were also coded for whether they had booster
sessions.

Study outcomes were coded by extracting the measure outcome name relevant to the
study topic (e.g. ECBI for externalizing studies) and entering pre/post intervention
data.

Study attrition: pre and post participant numbers for treatment and control groups
were entered to calculate study attrition rates for overall dropout and the difference in
drop-out between treatment and control conditions per guidelines provided by What
Works Clearinghouse (WWC) (Deke & Chiang, 2017; What Works Clearinghouse,

2014; What Works Clearinghouse, 2022). Absolute values for overall dropout and the
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difference between treatment and control conditions were evaluated using a WWC
attrition graph guideline (Appendix B) delineating acceptable attrition cutoffs.

Analysis

Two different analytic approaches were used for this review: meta-analysis and
systematic review. Due to internalizing, feeding, and toileting topics having too few
studies for moderator analysis (k < 5), results for these studies are presented with
individual effect sizes for systematic review. For externalizing and sleep studies, random
effect methods with restricted maximum likelihood models were used to estimate Hedges
g pooled effect sizes and minimize Type I error (false positive). This allows for the
generalizability of findings beyond studies included in the meta-analysis (Feld & Gillett,
2010). To ensure the correct directionality of effect sizes, internalizing and externalizing
studies were organized so that a negative effect reflected greater improvement in studies,
due to lower scores on scales indicating that less of these behaviors occurred. For
toileting, sleep, and feeding studies, effect sizes were oriented so that a larger positive
effect indicated improvements.
Calculating Effect Sizes

Study coders were instructed to enter means and standard deviations (or
correlations, percentages/frequencies if those other data were not available), from each
study. Since some studies provided data other than means and standard deviations), the
open-source metafor package in R statistical software (Viechtbauer, 2010) was used to
generate a standardized effect size (Cohen’s d) across all study outcomes. Cohen’s d was
then recalculated into Hedge’s g for each study. Hedges g is a type of effect size that is a

standardized mean difference examining group differences (Field & Gillet, 2010). It is
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also a variation of Cohen’s d that corrects for bias due to sample size (Comer et al., 2013;
Hedges & Olkin, 1985). The guidelines for interpreting effect size magnitude are as
follows: small effect (g = .2), medium effect (g =.5) and large effect (g =.9). Once
Hedges g was calculated for each outcome measure, effect sizes were averaged in IBM
SPSS Statistics (Version 27) for each study using the aggregate function. This resulted in
only one effect size per construct (e.g., general sleep outcomes). This was also done to
avoid creating samples highly correlated with one another (dependent samples; Comer et
al., 2013).

Moderator analysis for externalizing and sleep studies was conducted using JASP
Software Version 0.16.1 (2022). Alpha levels significance was set at p <.05. For
externalizing and sleep studies specifically, I tested publication bias using Egger’s and
Rosenthal fail-safe N tests, both in part to determine that studies with smaller effects are
not missing from this dissertation. Egger’s test looks at the association between effect
sizes and their standard errors; “a strong association indicates small-study effects” (Shi et
al., 2020). Rosenthal’s fail-safe N determines how many additional studies with “zero”
intervention effects are needed to raise the significance level for the entire meta-analysis.
A funnel plot was generated to examine publication bias and the relationship between
sample size and effect size. Funnel plots were also visually examined to see if there were
any studies that deviated from the mean effect size, which may indicate publication bias
(Borenstein et al., 2009; Brearly et al., 2017).

Since studies are compared to one another, I evaluated the heterogeneity between
study effect sizes of studies and whether moderators affected this variability (Card,

2015). Heterogeneity of effect sizes was examined by calculating a “Q” statistic, which
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indicates if “observed variability across effects is greater than which would be expected

due to chance” (Comer et al., 2013). I then examined whether the between-group

heterogeneity was significant. P was calculated to determine the approximate amount of
heterogeneity of effect sizes in the sample of studies (25% considered low heterogeneity,
50% considered moderate, and 75% and above considered high; Higgins et al., 2003).
Some sleep (k = 5) and externalizing (k = 7) studies had multiple intervention
groups. To prevent double counting participants (Higgins et al., 2022), two datasets were
created alternating different treatment groups with same controls included. These were
analyzed separately, called TX1 and TX2 respectively. Attempts were made to categorize
TX1 interventions as manualized interventions, those with increased professional
guidance, or those with added steps to the intervention (e.g. psychoeducation plus
coaching calls (TX1) vs. psychoeducation alone (TX2).
Originally, I aimed to compare studies that also had control groups that included active
interventions such as educational or safety controls. However, Cochrane handbook
literature suggests that different moderator effects could not be compared across
subgroups without common control groups (e.g. waitlist control or no treatment, Baumel
et al., 2021; Higgins et al., 2022). As a result, study control groups were dichotomized as
two categories: those with active treatment controls analyzed by systematic review, and

those with passive treatment conditions analyzed by meta-analysis.
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Results

The initial Boolean term (Appendix C) identified 28,766 articles via Psychlnfo
and Medline (Appendix D for PRISMA). Results are delineated by topic in the section
below.

Externalizing Study Results

The externalizing Boolean term yielded 1037 titles. Inter-rater agreement (kappa)
was high for study titles to be excluded (k= .91, p =.000). Abstract review resulted in 62
studies (studies coded “no” k =.78, p =.000). Kappa calculated in Excel for moderators
was moderate (75%).

Search procedures outlined in the PRISMA resulted in a final dataset of 23
eligible externalizing studies. Demographic details for the externalizing studies are
presented in Appendix E, Table 1. Externalizing study characteristics can be found in
Appendix E, Tables 2 and 3. Most interventions examined manualized behavioral parent
training programs such as The Incredible Years and Triple P. Of the twenty-three studies,
twelve studies addressed general externalizing behavior problems (Brassart et al., 2017;
Brotman et al., 2003; Reid et al., 2013) including misbehavior (Bradley et al., 2003) and
non-compliance (Dittman et al., 2016). “Disruptive behavior problems” was the most
used term (11 studies out of 23) in describing target behaviors for externalizing
interventions. Of those studies targeting disruptive behavior problems, some noted that
they targeted children at the highest risk for developing conduct disorder, either due
meeting elevated scores on parent measures of child behavior (Dishion et al., 2008;
Hutchings et al., 2007; Posthumus et al., 2012; Sanders et al., 2000; Sourander et al.,

2015), or due to having an immediate family member with conduct disorder or
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Oppositional Defiant Disorder (ODD) (Brotman et al., 2003). Only one study directly
addressed children meeting diagnostic criteria for ODD (Nixon et al., 2003). Two studies
included children with an age-equivalent diagnosis of ADHD (Abikoff et al., 2014;
Sonuga-Barke et al., 2001). Only one study was a universal intervention for parents of
children interested in learning parenting skills to prevent potential misbehavior, but
whose children did not have behavior problems when enrolled (Mackenzie & Hilgedick,
2000).

Seven studies had more than one intervention group. To prevent double-counting
samples, studies with two intervention groups were separated into two different meta-
analyses, titled TX1 and TX2. TX1 interventions were grouped by either (a) more
“intensive” interventions (e.g. professional guidance versus self-directed interventions) or
(b) interventions that are closer to the target age range for this meta-analysis. For
example, Abikoff et al. (2014) compared the New Forest Parenting Package (NFPP) vs.
Helping the Noncompliant Child (HNC) vs. waitlist control. HNC is meant to target ages
3-8 versus NFPP being eligible for use for ages 3-11, As a result, HNC was listed for
TX1 meta-analysis and NFPP for TX2.

Most studies were randomized controlled trails, with two exceptions: a case
control design (Posthumus et al., 2012) and a pre-test posttest comparison group design
(Brassart et al., 2017). Five studies had control conditions that were not waitlist controls
(e.g., educational control or treatment as usual). Three studies (Dishion et al., 2008; Shaw
et al., 2006; Van Zeijl et al., 2006) only had long-term outcomes instead of immediate

post-intervention data. These seven studies with either active control conditions or long-
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term data only are discussed in the context of a systematic review in a separate section
below.
Study Heterogeneity and Publication Bias

The meta-analysis that included the 16 externalizing studies with a passive control
group indicated that TX1 (Appendix E, Tables 4, 5, and Figure 2) studies were mostly
homogeneous (Q(15)16.666, p = .34; P = 22.302). TX2 meta-analysis (Appendix E,
Tables 6, 7, and Figure 3) indicated that studies were entirely homogeneous, thus
moderator analysis was not possible TX2 (Q(15)11.121, p = .74, > =.000). Publication
bias appears to be a concern for both TX1 andTX2 based on Egger’s test (TX1: z = -
2.285,p =.02; TX2: z=-1.663, p = .10) and File Drawer Analysis (TX1 Rosenthal’s
Fail-Safe N z = 559.000, p <.001; TX2 z =441.00, p <.001). Funnel plots for both
analyses (TX1 Appendix E, Figure 4 and TX2 Appendix E, Figure 5) both appear
asymmetrical, with more weight towards the left side of the effect size standard error
funnel.
Externalizing Outcomes and Moderators

All 16 externalizing studies in both the TX1 and TX2 meta-analyses had measures
of parent self-report of child externalizing behaviors, typically the Eyberg Behavior
Inventory or Child Behavior Checklist (externalizing subscale) adapted for preschool
ages. The pooled effect size indicated a moderate effect for externalizing interventions (g
=-0.60) in the TX1 meta-analysis, with a slightly lower effect in the TX2 metanalysis (g
=-0.51).

Given that studies were mostly homogeneous, only two moderators significantly

impacted effect sizes. Study delivery method had an impact on study heterogeneity,
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however only across studies in TX1 (= 0.000). Interventions that offered individual
sessions showed a significant decrease in externalizing symptoms (pooled Hedges g =-
0.79, p <.001). However, group interventions increased externalizing symptoms (pooled
Hedges g =0.31, p = .01) for TX1 only. Self-assisted or self-directed interventions
showed a non-significant treatment effect (pooled Hedges g = 0.17, p = .43) In terms of
continuous moderators, session duration was the only significant moderator in terms of
heterogeneity across effect sizes (I reduced from baseline value of 22.3 to 0). The longer
the intervention session, the more child externalizing behavior was endorsed by parents
(pooled g =.004, p = .01). In other words, a one-unit increase (1 minute) would result in
a .004 increase in externalizing behavior. The number of sessions and total dosage
(sessions multiplied by study session duration in minutes), however, were both not
significant.

Non-significant moderators for post-test means in the 16 studies conducted in the
meta-analysis included child age, treatment setting, theoretical orientation, level of
intervention/prevention, whether the treatment was manualized, child involvement, level
of eligibility needed for study enrollment, presence of booster sessions, and attrition.
However, this may be due to the small number of studies included in sub-group analyses.
For example, there was only one “non-behavioral” study included in examining
theoretical orientation, and thus a true comparison of effect sizes between non-behavioral
studies and behavioral studies could not be achieved.

Externalizing Studies for Systematic Review
Seven of the 23 eligible externalizing studies had control groups or outcome

reporting that was not immediately post-intervention contraindicated their inclusion in
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moderator analysis. Six of these studies were RCTs with one cluster-randomized trial
(Posthumus et al., 2012). Child mean ages for these seven studies ranged from 24.1
months to 50.8 months. Target behaviors addressed in the systematic review mostly
addressed preventing “problem behaviors” or “disruptive behaviors,” with three studies
specifically addressing conduct problems (Posthumus, et al., 2012; Shaw et al., 2006;
Somech & Elizur, 2012).

Most studies in the systematic review group required elevated scores on a rating
scale for children to be eligible. Relatedly, all interventions for this subgroup of studies
were either indicated prevention (Posthumus et al., 2012; Reid et al., 2013; Sourander et
al., 2016; Van Zeijl et al., 2006) or selective prevention interventions (Dishion et al.,
2008; Shaw et al., 2006; Somech & Elizur, 2012). Only one study in this subgroup
required parent-reported concern regarding their children’s behavior (Reid et al., 2013)
without a rating scale cutoff needed for enrollment. Somech and Elizur (2012) was the
only study that required a pre-school teacher’s referral (teachers were not involved in the
intervention, however) and elevated scores for conduct problems on the pre-k teacher
version of the Strength and Difficulty Questionnaire. Interestingly, this study had the
largest effect size of this specific group of studies reviewed for systematic review (g = -
43, only based on parental behavior ratings), but not the highest effect size among all
externalizing studies included.

Five of the seven studies for systematic review involved manualized behavioral
interventions consisting of self-directed interventions (e.g., Parenting Matters, Reid et al.,
2013; Strongest Families Smart Website, Sourander et al., 2016), or group-based

interventions such as The Incredible Years, (Posthumus et al., 2012), or Hitkashrut group
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(Somech & Elizur, 2012). These behavioral interventions had small to moderate effect
sizes suggesting reductions in child externalizing behaviors, ranging from g =-.16 to g =
-0.43. Two interventions used Motivational Interview approaches as described in the
“Family Check Up,” which yielded small and moderate effect sizes (pooled Hedges g = -
0.39 for Dishion et al., 2008; pooled Hedges g = -0.2 for Shaw et al., 2006). The one non-
behavioral study in this specific subset (Video-Feedback Method; Van Zeijl et al., 2006)
had the smallest effect size (g = -.09). Studies which also involved children (Shaw et al.,
2006; Van Zeijl et al. 2006) had slightly higher effect sizes than the other studies for
systematic review, but only if the theoretical basis for intervention was behavioral. Self-
assisted/self-directed interventions had smaller effect sizes (Reid et al., 2013 g =-0.23;
Sourander et al., 2016 g = -0.26) among this group.
Internalizing Study Results

A total of 1265 internalizing study titles were identified. Inter-rater agreement
(kappa) was high for study titles to be excluded (k =.863, p =.000). Kappa was high for
articles to be included for abstract review (k =.831, p =.000), but only moderate for
studies to be excluded (k = .533, p =.000). Kappa for coding moderators/study outcomes
for included studies was 83%. Full demographic variables can be found in Appendix E,
Table 8. Mean child age across all studies was 48.69 months.

All studies eligible are group interventions held in university settings that targeted
both behavioral inhibition and anxiety symptoms (Appendix E, Table 9). Kennedy et al.
(2009) is the second efficacy trial of the Rapee et al. (2005) study. No studies were found

within this dissertation’s inclusion criteria that addressed depression.
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Theoretical Orientation and Intervention Components

The number of sessions was similar across all three studies (6-8 sessions with a
90-minute duration). Studies consisted of two manualized treatments: the Cool Kids
Program (Kennedy et al., 2009; Rapee 2005), and the Turtle Program (Chronis-Tuscano
et al., 2015). Cool Little Kids is 6-week parent psychoeducation program that consists of
CBT skills for parents that target their own response to their child’s inhibition. The
Chronis-Tuscano et al. (2015) Turtle program is an 8-week program with concurrent
parent and child group treatment. Parents were taught Parent-Child Interaction Therapy
(PCIT) skills modeled from PCIT for separation anxiety disorder. While parents had their
groups, children also attended a brief intervention adapted from Social Skills Facilitated
Play (SSFP; Coplan et al., 2010).
Study Eligibility/Symptom Severity

Studies slightly differed regarding symptom severity and existing vulnerability
factors needed for study enrollment. Kennedy et al. (2009) enrolled children that had a
high score on a laboratory measure of behavioral inhibition, while also requiring that at
least one parent met DSM-IV criteria for an anxiety disorder. Due to this additionally
required familial risk factor of a parental anxiety diagnosis, this categorized the Kennedy
et al. (2009) study as a selective prevention program. The other two studies were
indicated prevention programs due to children requiring a certain level of symptom
severity prior to study enrollment. Participants for the Rapee et al. (2005) study required
a score of 1.15 standard deviations above age-adjusted norm on the Short Temperament

Scale for Children, Approach subscale and meet behavioral inhibition criteria on a
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laboratory assessment. Chronis-Tuscano et al. (2015) required a score of 132 or higher on
the parent-reported Behavioral Inhibition Questionnaire for study eligibility.
Outcome Measures/Effects

All the studies showed decreases in children’s internalizing symptoms according
to parent report (behavioral inhibition and anxiety; Appendix E Table 10). However, the
magnitude of change in parent reports of these internalizing symptoms was much greater
in the Chronis-Tuscano et al. (2015) study (pooled Hedges g =-3.47) compared to the
Kennedy et al. (2009) study (pooled Hedges g = -.628) and Rapee et al. (2010) (pooled
Hedges g = -.058). While there were too few studies for moderator analysis, a few
differences may account for this range in effect sizes. Firstly, studies ranged as to when
they collected post-study outcomes; Chronis-Tuscano et al. (2015) was the only study
that reported immediate post-intervention outcomes (vs effects 6 months post-
intervention). Chronis-Tuscano et al. (2015) was also the only study that directly
involved children. While the Chronis-Tuscano et al. (2015) study had a suspiciously large
effect size for parent reports of child anxiety/behavioral inhibition symptoms, this study
also had the smallest sample size, which can impact effect size calculation. Kennedy et
al. (2009) was a selective prevention study, meaning that children enrolled potentially
had more vulnerability factors than the other two studies. While children did not need to
have anxiety diagnosis to participate, all studies reported that most of their child
participants in the treatment group met DSM-IV criteria for an anxiety disorder relative
to Waitlist Control. However, Chronis-Tuscano et al. (2015) was the only study that
noted that the difference in symptoms between intervention and waitlist was not

significant. While there were too few studies to adequately determine publication bias,
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the findings across these three RCTs suggest that Kennedy et al. (2009) and Rapee et al.
(2010) may present stronger evidence compared to Chronis-Tuscano et al. (2015) because
of their relatively larger sample sizes and lower treatment/control differential attrition
rates, which could be sources of bias.

Sleep Study Results

Of the 3009 titles reviewed, inter-rater agreement (kappa) was high for titles to be
excluded (k=.973; p <.001). Inter-rater agreement was also high for study abstracts to be
excluded (k=.807; p <.001). Inter-rater agreement calculated for moderators was
moderate at 75% for all 11 eligible sleep studies that had adequate data to calculate effect
sizes (see Appendix E, Tables 11, 12 and 13 for full demographics and study
characteristics). The age range included infant participants immediately after birth or
“zero months” to children up to 48 months; average child age was 17.93 months (SD
=14.69).

Seven of those 11 studies (all RCTS with passive control groups) were subject to
moderator analysis via meta-analysis. Mindell et al. (2009) is counted as two distinct
studies, as the authors reported results separately for infant and toddler participants. Four
of these studies (Mindell et al., 2011; Reid et al., 1999; Schlarb et al., 2018; Stevens et
al., 2019;) had two intervention groups. To evaluate effect size differences for these other
interventions without “double counting”, a second moderator analysis was conducted
(TX2). The remaining four studies (Adachi et al. 2009; Eckerberg, 2002; Hall et al.;
2015; Paul et al. 2016) had active control groups and are discussed in a separate

systematic review section below.
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Study Heterogeneity and Publication Bias

The meta-analysis that included the seven sleep studies indicated that TX1 studies
(Appendix E, Tables 14 and 15 and Figure 6) were heterogeneous (Q(7)35.023, p <.001,
P =85.151). TX2 meta-analysis (Appendix E, Tables 16 and 17 and Figure 8) yielded
similar results (Q(7) 41.174, p < .0001; I? = 95.050). However, these results are to be
interpreted with caution, given so few studies. Publication bias appears to be a concern,
given Egger’s test results for both meta-analysis (TX1:z=15.263 p <.001; TX2: z =
5.170, p <.001) and File Drawer Analysis (TX1 Rosenthal’s Fail-Safe N z = 118.00, p <
.001); TX2 z=82.000, p < .001). Funnel plots for both analyses (TX1 Appendix E,
Figure 7; TX2 Appendix E, Figure 9) indicated some asymmetry, likely due to studies
having more behavioral interventions with professional guidance compared to studies
with self-directed interventions.
Sleep Outcomes

The pooled effect size across sleep studies was moderate across studies across
both moderator analyses (TX1 g = .41 95% CI = .13, .69]); TX2 g =0.46 [95% CI =-.03,
.95). In terms of target behaviors for intervention, studies varied in what they considered
improvements in sleep. Most studies examined whether their specific intervention
improved developmentally appropriate sleep duration, reduced sleep latency (time it
takes to fall asleep), or reduced night waking. Others, particularly those aimed towards
toddlers, aimed to improve sleep by either trying to reduce disruptive bedtime behaviors
including bedtime refusal.

For ease of moderator analysis and to further delineate intervention effects, type

of sleep intervention was dichotomized as two broad categories: whether the intervention
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asked parents to implement a specific behavioral technique, or if the intervention focused
on providing broader parent education. Most studies included anticipatory
guidance/education on typical sleep patterns for a child’s age (e.g. , developing a
consistent schedule, allowing appropriate time for self-soothing, etc.) However, some
studies asked parents to implement specific behavioral skills. Four studies primarily used
modified/graduated extinction (Eckerberg, 2002; Reid et al., 1999; Stevens et al., 2019;
St James-Roberts et al., 200) compared to educational materials or waitlist. Only one
study (Reid et al., 1999) had a group with a standard ignoring protocol. The Mindell et al.
studies (2009, 2011) focused on examining the efficacy of a bedtime routine compared to
a self-guided customized sleep profile. Schlarb et al. (2017) took a cognitive-behavioral
approach, incorporating relaxation techniques for parents to model for their children.
Significant Moderators

Manualized Interventions and Theoretical Orientation. Manualized
interventions appeared to have a significant effect on improving overall sleep. However,
this is to be interpreted with caution as only two of the studies (Reid et al., 1999; Schlarb
et al., 2017) were considered manualized (TX1 pooled g = 0.79, 95% CI=0.23, 1.34, p =
01; TX2 g =1.71, 95% CI= .5, 2.32, p =.02). Studies that instructed parents to implement
a specific behavioral technique such as a bedtime routine or modified extinction methods
versus studies that gave general psychoeducation guidelines generally had higher effect
sizes than those studies that solely focused on psychoeducation. Pooled effects across
interventions were similar (TX1 pooled g = .48, p = .29, I’ = 86.408; TX2 pooled g = .2,

p=.11, P =94.658), however they were not statistically significant given the omnibus
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test of coefficients. This could also be due to some interventions having very high effect
size effecting how overall effects were averaged across studies.

Study Eligibility, Level of Intervention, and Intervention Type. Most sleep
studies enrolled parents who self-referred to the study. Parent concerns included
endorsing that their child had a sleep problem that either ranged from small to serious
(Mindell et al., 2009; Mindell et al., 2011), that their child had difficulty falling or staying
asleep (Stevens et al., 2019), or their child had general sleep problems (Schlarb et al.,
2017).

Reid et al. (1999) was the only study in the meta-analysis requiring children to
have a specific “cutoff” regarding sleep problems for inclusion. Overall, sow parents
identified sleep problems was a significant moderator. Coefficients of the model indicate
that those studies that either had parents simply reporting a concern (TX1 pooled g =
-1.946, p <.001, TX2 pooled g = -3.002, p <.001) or those that did not require a pre-
identified sleep concern (TX1 pooled g =-2.365, p <.001; TX2 pooled g =-3.350, p
<.001) had a decreased treatment effect compared to those that had to meet specific
clinical cutoff set by researchers. This is also confirmed by indicated prevention studies
having an increased treatment effect on improving sleep behaviors, though only for TX1
(pooled g = 0.453; p <.001).

Child Age. Two of the sleep studies in the meta-analysis recruited infants and
their mothers immediately after birth (St. James-Roberts et al., 2001; Stremler et al.,
2013). Child age was a significant continuous moderator contributing to treatment effect,

with subgroup analysis demonstrating that older children generally benefited more from
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sleep interventions compared to younger children (under 6 months of age) across both
TX1 and TX2 groups (TX1 pooled g =.028, p =.01; TX2 pooled g =.042, p = .01).
Non-significant Moderators

Some moderator analyses could not be run due to a lack of available data, or not
enough studies being part of a category. For instance, only four studies in the meta-
analysis reported the number of sessions held. Most studies had a single teaching session
followed by self-guided implementation, or coaching calls if there were reported
difficulties. Overall, the amount of study sessions did not have a significant impact study
outcomes. None of the sleep studies directly involved children in the intervention, with
parents being the primary change agents. While Reid et al. (1999) and Schlarb et al.
(2017) interventions did not involve children directly, there were parts of the intervention
that had parents explain bedtime expectations to their children. For Schlarb et al. (2017)
specifically, parents modeled CBT strategies with their children using a stuffed leopard to
tell “short, calm bedtime stories” and model age-appropriate imagery and breathing
techniques. Both these studies had higher effect sizes compared to all studies.

Originally, intervention format was examined as a moderator. However, all
interventions in the moderator analysis were home based, either via self-administered
intervention such as a customized sleep profile completed online, or directions to follow a
behavioral strategy paired with telephone support. I took the additional step of coding
whether interventions had a component with professional guidance to see if this impacted
child sleep. There were no significant differences between interventions that received

some level of professional guidance (usually telephone coaching) versus self-guided
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interventions at home, thus not sufficiently explaining heterogeneity in the study
outcomes.
Sleep Studies for Systematic Review

Four studies (Adachi et al., 2019; Eckerberg, 2002; Hall et al., 2015; Paul et al.,
2016) were not eligible for meta-analysis due to having active control groups. These
studies had some of the lowest effect sizes of all the sleep interventions. Effect sizes were
likely impacted by the same moderators as studies in the meta-analysis. For example, all
four studies had infants under one year old as participants. The meta-analysis also
favored sleep interventions for older infants/toddlers vs infants under a year old. Effect
sizes were quite low for the two studies categorized as universal interventions aimed at
preventing potential sleep problems, (Adachi et al., 2009; Paul et al., 2016) compared to
indicated prevention studies. Of note, indicated prevention studies also had an increased
treatment effect with the meta-analysis group. Three of the systematic review studies
were also educational in nature. Eckerberg (2002) was the only study that asked parents
to implement a specific behavioral skill (graduated extinction). Consequently, Eckerberg
(2002) also had the highest effect size of the four systematic review studies (g = .13).
Feeding Study Results

A total of 533 feeding studies were identified for title review. Inter-rater
reliability was high for titles studies to be excluded (k = .754, p <.001). Abstract review
inter-reliability was high for the studies to be included (k= .786; p <.001 but only
moderate (k=.590, p <.001) for the full studies to be excluded. See PRISMA (Appendix

D) for further details. Interrater agreement for coding moderators/study outcomes
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computed in Excel was 75%. Of feeding studies examined, only three studies met criteria
for inclusion. See Appendix E, Table 18 for demographic variables.
Intervention Components, Study Eligibility, and Theoretical Orientation

All three eligible feeding studies were manualized, group-based, cognitive-
behavioral or behavioral approaches (Appendix E, Table 19). Morawska et al. (2014)
delivered a singular two-hour, psychologist-led group modified from the Triple P
Intervention for mealtime behaviors. This was the only study where parents of 37-month-
old children (mean age) had to endorse that their child was experiencing mealtime or
eating difficulties to participate, Group content involved setting developmental
expectations for mealtimes, addressing power struggles, providing clear directions and
praise for desired behaviors, and increasing consistency in providing food variety.

The Skouteris et al. (2015) authors suggested that the study was open to any
parent who wanted to participate with a child aged 20-42 months at baseline, thus making
this a universal intervention. This was also the longest intervention among the feeding
studies, (10 weekly, 90-minute group sessions). Trained nurses and daycare workers
engaged parents and their children separately in the MEND (Mind, Exercise, Nutrition —
Do it!) intervention. MEND is grounded on parent-training principles covered in Triple P.
Sessions provided surrounding nutrition within the five food groups and increasing
physical activity, encouraging consistency surrounding mealtimes, and increasing
exposures to various foods by making food preparation fun. While parents met with
group leaders, children engaged in (a) guided games that encouraged physical activity,

(b) “supervised creative activities” and (c) a 15-minute “healthy snack time” using
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graduated exposure techniques modeled with a puppet to model trying fruits and
vegetables.

Aboud et al. (2009) was coded as selected prevention study due to recruitment
within a specific rural catchment area in Bangladesh with a historically documented
greater risk for malnutrition. It was also the study with the youngest age group (M =13.87
months) The Aboud et al. (2009) study was unique in that community members were
trained as peer coaches for parents. These coaches engaged in role plays and active
problem solving using responsive feeding practices as parents fed their children. This
responsive feeding intervention was a 5-session, one-month add-on to another health
intervention that the parents were enrolled in located in the villages’ preschools (not
involving teachers). Aboud et al. (2009) was the only study that held a booster group four
months after the five responsive feeding sessions.

Outcome Measures/Effects

Studies ranged both in effect size and in how they measured child mealtime and
feeding behaviors (Appendix E, Table 20). Aboud et al. (2009) was the only study that
did not have a parent self-reported measure of child behavior. Research coders,
independent of the study intervention, used a behavioral coding system during midday
meals, which measured how often a child refused food, how often a child fed themselves,
and how often took a bite of food. Notably, is also the study with the highest calculated
effect size. This effect size could be due to a trained observer coding behaviors,
compared to parent self-report, which may rely on recall or parent attributions of child’s
behavior or eating patterns. Morawska et al. (2014) study was the only study that neared

a moderate effect size for child feeding behaviors. This was also the only study in which
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parents identified that their child had mealtime difficulties. As a result, parents may have
felt that they gained more targeted skills to tailored to their child’s specific mealtime
problems, Skouteris et al. (2011) had the lowest effect size of the three studies (g =.131)
in addressing eating behaviors such as fussiness and food neophobia. This was surprising
given that children also received intervention separately from parents involving guided
food exposures. However, it is unclear how often these exposures were practiced in other
environments and how often these exposures occurred. Such variation in effect sizes
across studies could also potentially be explained by attrition rates. Attrition across the
three studies was approximately 11% (SD = 6.0%). Aboud et al.. (2009) had the least
amount of attrition (4.4%), whereas Morawaksa et al. (2014) and Skouteris et al.. (2015)
had similar overall dropout rates (12% and 16% respectively).
Toileting Study Results

One-hundred and eighty-two toileting studies were identified from Medline and
Psychinfo. Inter-rater agreement was high (k =.88) for title exclusion, followed by (k
=.79) for articles that should be excluded at the abstract level. Studies that did examine
toilet training approaches were often retrospective, using questionnaires or interviews
about when and how parents toilet trained their children. As a result, only one toileting
study met inclusion criteria for this dissertation.
Study Description and Characteristics

The Vermandel et al. (2008) study is a randomized trial that took place in
Belgium (Appendix E, Table 22). Inter-rater agreement was 100% for coding study
characteristics and moderators for this article. The study was a universal intervention

targeting a broad catchment area for parents with children ages who were born in 2004 or
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2005, who were not yet toilet trained, and with parents who were willing to spend five
consecutive days at home for the study period. Children ages 20-36 months old were
randomly assigned to one of two “child-oriented” toilet training intervention approaches
a daytime wetting alarm (n = 20) and timed potty training (TPT; n=19). The daytime
wetting alarm was attached to the child’s diaper and had a gentle ringing sound if it
became wet. Once that occurred, the parent had to put the child on the potty. The TPT
method consisted of scheduled visits to the toilet. For both groups, a doll was used to
model toileting behaviors to children by the study investigators in the child’s home.
Parents were also taught to use positive reinforcement and to not use negative feedback if
there was an accident, or a child refused to go to the potty. The study had a pretraining
phrase, where a study investigator assessed the child at home for readiness signs of toilet
training (walking/sitting down/communicate need to go to the bathroom/can pull clothes
up and down), and a training phase, which was five consecutive days long. After the
training phase, an investigator did a two hour observation, followed by a parental 10-hour
observation one day afterwards. For this study, a child was considered toilet trained if
they wore undergarments, shows awareness that they needed to void, initiated going to
the toilet without prompting from their parents, and only has one leakage accident per
day (Vermandel et al., 2008). This study did not consider urine/stool as separate when
defining voiding/leakage. Overall, more children in the WAD-T group achieved complete
dryness after the training period compared to children trained with the TPT method,
despite this effect being very small (Appendix E, Table 23; g = 0.063). This could have
been due to both parents and the child receiving a warning the release of urine or stool

starting.
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Discussion

This review aimed to synthesize literature on the efficacy of psychosocial
interventions targeting every-day concerns related to externalizing, internalizing,
sleeping, feeding, and toileting problems for children under age five. In examining the 41
studies across the different topics in the literature from 1999-2019, the following
questions were addressed (1)What is the overall effect size of interventions for
externalizing studies, internalizing studies, sleep studies, feeding/mealtime studies, and
toileting studies for ages 0-5?, and (2)What potential moderators explain heterogeneity
among these interventions or impact treatment response?

Externalizing

Of all the early childhood topics addressed in this dissertation, psychosocial
interventions for externalizing behaviors of young children have been the most studied.
Pooled effect sizes for both the TX1 and TX2 externalizing meta-analyses were moderate
in decreasing child externalizing behaviors per parent report. This effect size is similar to
other meta-analyses in this area (Baumel et al., 2021; Comer et al., 2013; Mingebach et
al., 2018).

Due to the homogeneity of interventions across externalizing studies, moderation
analysis was limited. Only two studies used non-behavioral approaches. Although
research has consistently found that behavioral interventions are more efficacious than
non-behavioral approaches (Comer et al., 2013), the largely homogenous sample of
studies likely explains why theoretical orientation was not a significant moderator for

externalizing behaviors specifically.
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The TX1 meta-analytic group of individual interventions reduced externalizing
behaviors only slightly more than group or self-assisted interventions, however only for
the studies in the TX1 meta-analysis. Additionally, group interventions appeared to
increase externalizing symptoms for TX1 only. This could be due to how the studies were
coded. For example, if a study had multiple treatment delivery methods (e.g., both
individual sessions and groups), I had coders what the intervention had more of.
Additionally, self-assisted and self-directed interventions were grouped into one category
when coding studies.

Our finding of individual sessions having slightly better outcomes, while limited
to only TX1 meta-analysis, is contrary to research demonstrating no outcome differences
in studies that were therapist-led vs. self-directed (Baumel et al., 2021; Tarver et al.,
2014). A different meta-analysis (Harris et al., 2020) noted that for families experiencing
social disadvantage, studies incorporating contact with an interventionist were more
effective than those interventions that were entirely self-directed. Other studies have
found that while online parent programs have reduced behavior problems, parents
benefited from reminders to complete the programs (Thongseiratch et al., 2020). Future
research could analyze the effect of self-directed interventions that incorporated coaching
calls from those that were solely parent-guided.

The only other significant moderator among externalizing studies (though with a
very minimal Hedges g effect) in the TX1 meta-analysis was session duration, indicating
that longer sessions slightly increased parent-report of externalizing behaviors. It is
unclear if this was for longer sessions that involved children. This is consistent with

research that beyond a specific threshold, longer interventions may not have additive

39



effects (Bakermans-Krenenburg et al., 2003; Mihelic et al., 2017; Pinquart & Teubert,
2010). Oddly, overall dosage was not a significant moderator. This may be a due to a
small number of studies, not all studies providing data on session length, and a wide
range in session duration across interventions.

Internalizing

Three studies met criteria for inclusion in this dissertation, all of which were
manualized programs addressing behavioral inhibition and anxiety symptoms in children
with a mean age of 49 months. Studies for depression symptoms among this age group
are limited, with most of this research spearheaded by Luby and colleagues (Luby et al.,
2003; Luby et al., 2012). Unfortunately, these studies either (a) did not have a
comparative group (Lenze et al., 2011), or (b) were excluded because they included
children up to age 6 (Luby et al., 2018).

This dissertation explored general internalizing symptoms by aggregating
measures (e.g., behavioral inhibition and anxiety together), whereas other studies/meta-
analyses examined these constructs separately (Ooi et al., 2022). Literature to date (Dodd
et al., 2017; Rapee & Coplan, 2010) has suggested that temperament-related
characteristics of anxiety are distinct from psychopathology. This may in part explain a
lower effect size from Rapee et al. (2005). While clinician ratings were not explored in
this dissertation, parent ratings likely reflect more subtle changes in a child’s anxiety
across differing environments.

All the behavioral inhibition/anxiety interventions included parental modeling to
help children practice social skills. However, only Chronis-Tuscano et al. (2015)

incorporated social facilitated play for children directly. Given limited data from this one
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study, it is impossible to suggest that child involvement influenced this study’s high
effect size. However, exploring these kinds of selective interventions and understanding
the role of parent involvement is critical. As discussed in the literature review, research
has suggested that parent-only interventions are efficacious for children with anxiety.
Since that data has been published, discrepant data has demonstrated that there are still no
significant differences when comparing parent-only interventions to interventions that
also included children (Jewell et al., 2022; Yin et al., 2021). Of note, Jewell et al. (2022)
meta-analysis excluded children described “at risk™ for developing an anxiety disorder or
preventative interventions. Previous literature suggests that 60% of children who have
parents with anxiety disorders meet diagnostic criteria for anxiety disorders themselves
(Ginsburg & Schlossberg, 2002); these same children demonstrated fewer anxiety
disorders in the long-term (Bayer et al., 2018; Rapee, 2013).
Sleep

The sleep studies analyzed with meta-analytic methods indicated that sleep
interventions had moderate effect sizes for both TX1 and TX2 meta-analyses. These
results are similar the moderate effect sizes found in interventions for insomnia in
children with a mean age of 17.6 months (Meltzer & Mindell, 2014). Multiple sleep
studies had more than two intervention groups, necessitating two separate moderator
analyses. However, the second meta-analysis (TX2) included a study that used extinction
with a large effect size (Reid et al., 1999), thus influencing the effect among studies.

Significant moderators across sleep studies impacting the intervention effect was
whether study was manualized, type of prevention/intervention study, and the child’s age.

Only two interventions were “manualized,” (Reid et al., 1999; Schlarb et al., 2017),
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which were also the two interventions with the highest effect sizes individually.
However, Reid et al. (1999) had the smallest sample sizes, which may have also
increased the intervention effect for both graduated extinction and standard extinction
intervention groups.

Sleep studies explored in this dissertation were either indicated prevention
programs or universal interventions. Universal interventions were not as effective as
interventions where a sleep problem was pre-identified. Typically, universal interventions
had a public-health lens geared towards younger infants to prevent sleep problems.
Similarly to other studies, the mode of delivery/treatment format of sleep interventions
did not have a large effect on child sleep, which was also found in the Mindell et al.
(2006) review.

While effects were small, there was some reported improvement in nighttime
sleep in older children vs. infants younger than 6 months old. This makes developmental
sense, as infant sleep patterns usually stabilize at approximately six months due to
maturation of the circadian rhythm (Meltzer et al., 2021b). However, these interventions
mostly looked at sleep duration as a primary treatment outcome. There is also some
disagreement in the literature about whether sleep interventions are effective for infants
less than six months of age. Of all the included sleep studies, only four recruited infants
under 6 months (Adachi et al., 2009; Paul et al., 2016; St. James-Roberts et al., 2001,
Stremler et al., 2013). All these studies showed minimal improvements in infant sleep.
While there may be some benefit to providing sleep guidance to parents of infants under
6 months old, other evaluating the benefit of doing so are still to be determined (Park et

al., 2022; Reuter et al., 2019).
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Feeding

Three feeding studies meeting inclusion criteria were identified, with pooled
Hedges’ g effects ranging from small to moderate. Although studies differed in their
intervention components, all of them promoted modeling appropriate eating behaviors
and responsive feeding for self-regulation of food consumption (“parent provides, child
decides, [Satter, 1990]). Aboud et al. (2009) made note in their discussion that parents
recalled few messages when it came to nutrition education specifically post-intervention.
However, parents reported that they found more benefit from direct modeling on how to
react during mealtime behaviors (e.g., food refusal). Aboud et al.’s (2009) responsive
feeding intervention was an add-on to a larger intervention educating parents on “gentle
discipline.” This may have given parents some additional skills in the potential overlap of
misbehaviors that may also occur during mealtimes/preventing further coercive cycles.
While anecdotal from only one study, this aligns with strategies used in behavioral parent
training that have long demonstrated efficacy in the externalizing literature, including
strategies used in the Hassle Free Mealtimes Triple P study (Morawska et al., 2014).

Despite the direct involvement of children in the Skouteris et al. (2015)
intervention, this intervention had the lowest effect size compared to the other feeding
studies. It is important to note that child age may be playing the role, as the children in
the Aboud et al. (2014) study were much younger (13.87 months on average) compared
to the Skouteris et al. (2015) study (33 months). Developmentally, this is one of the prime
times during which “picky eating” occurs. Carruth et al. (2004) noted that the percentage
of children identified as “picky eaters” is approximately 50% at age two. In the Skouteris

et al. (2015) study discussion, authors noted that food neophobia was improved at /2
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months instead of post-intervention. This could be a result of continued exposure to new
foods, which is supported by research suggesting an average of 15 exposures of a new
food are needed before it is accepted by a child (Wardle et al., 2005).

Overall, very few feeding studies were eligible for this dissertation. Firstly, there
does not seem to be a universally accepted definition of “selective eating” or mealtime
problems outside of more severe eating problems (e.g. Avoidant Restrictive Food Intake
Disorder; Tanner et al., 2022; Taylor et al., 2015). Another area of literature regarding
feeding/increasing diversity of foods presented to young children is within the obesity
prevention literature, which are often larger public health initiatives (typically selective
prevention or universal interventions). For this dissertation specifically, coders were told
that obesity intervention studies were a “medical exclusion” criteria. However, obesity
prevention study abstracts were examined to see if they utilized psychosocial
frameworks/interventions also appropriate for mealtime problems/selective eating. In
reviewing abstracts, these studies were often multi-modal universal intervention
programs, and attempted to also target parenting behaviors related to sleep, amount of
screentime allotted, and physical activity. For the studies that did incorporate a child-
behavior related measure regarding mealtime experiences, there was often an issue of
establishing a “baseline” for effect size calculation (Daniels et al., 2009; Helle et al.,
2017; Savage et al., 2018). For example, The Children’s Eating Behavior Questionnaire
is normed for children ages two and older, whereas some of these studies began during
the introduction of solid foods (6 months). Given that child feeding is also heavily
developmentally dependent (e.g. bottle feeding, breast feeding) it is difficult to compare

feeding patterns when breast/feeding or formula feeding compared to introducing solid
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foods during a longitudinal study period. Finally, different keywords could have
identified additional interventions regarding exposures to newer foods more generally
instead of selective eating patterns or mealtime behaviors. These include flavor
conditioning, associative conditioning, flavor-flavor learning, and fruit/vegetable
acceptance.

Toileting

Only one study from Boolean terms/literature searches met inclusion criteria
(Vermandel et al., 2008). More children in the auditory daytime alarm group achieved
dryness at the end of the five-day intervention compared to children trained with the
timed potty training method, despite this effect being quite weak.

Both approaches in the Vermandel et al. (2008) study emulate the original Azrin
et al. (1974) approach to toilet training, with slight variations. In their discussion section,
Vermandel et al. (2008) noted that parents reported more oppositionality and behavioral
concerns with the timed potty training (TPT) approach. This may be due to the TP-T
approach incorporating scheduled toilet visits at 2—3-hour intervals, with no diaper during
the day. As a result, there may have been an increase the number of demands placed on
children versus an alarm sounding only when a diaper was moist. Other research has also
indicated that more “intensive” toilet training that requires parents asking a toddler to use
the toilet more than three times a day prior to 27 months may be associated with stool
withholding or toileting refusal (Blum et al., 2003). Of note, the average age for children
in the Vermandel et al. (2008) study was 26.5 months.

In reviewing the toileting literature outside of the one study that met criteria for

this dissertation, most studies explored structured behavioral approaches to toilet training.
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However, virtually no studies compared different toilet training approaches to each other
each other, as toilet-training actively took place, often using either case-control, cross-
sectional, observational, longitudinal, or prospective designs, most without comparative
groups. Definitions of “toilet training” are also inconsistent (e.g., daytime vs. nighttime
control, bladder vs. bowel control, threshold for accidents, etc.). Additionally, “structured
behavioral approaches” are studied by examining variations of the approach, such as
using a wetting alarm, intensive toilet training regardless of readiness (negative
reinforcements of accidents), assisted infant toilet training, and elimination
communication (de Carvalho Mrad et al., 2021).
Strengths of the current study

This dissertation is the first study I am aware of to attempt to systematically review
and meta-analyze data by calculating effect sizes across interventions for multiple,
common, every-day problems for children exclusively under five years old. I attempted to
cast a broad net to include both intervention and prevention studies across topics.
Additionally, an attempt was made to distinguish preventative vs. intervention studies as
a moderator of effect size. While studies comparing different active interventions were
both few and not eligible for meta-analytic methods, they were discussed in the content
of systematic review. Multiple databases and search terms were used, in addition to
reviewing systematic reviews, meta-analyses, and evidence-based reviews for additional
eligible studies. Coders not only extracted data for analysis, but provided important inter-

rater reliability for data extraction.
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Limitations and future directions

Although I aimed for breadth in generating Boolean terms and searching within other
meta-analyses and reviews, several limitations arose. Firstly, some studies were not
included for review based on exclusion criteria more generally (e.g. single-subject
designs, dissertations and unpublished papers). Additionally, studies had to be published
in English, which may have excluded (a) research done in other countries besides
English-speaking nations and (b) culturally-adapted interventions. This dissertation also
only explored interventions for neurotypical and typically developing youth. As such,
these results may not speak to what may best serve other populations. In order to be more
inclusive of different populations and interventions, future research should incorporate
varied study designs and settings.

In conducting meta-analysis, both sleep and externalizing studies demonstrated
indications of publication bias based on Egger and Fail-safe n tests. While many studies
were RCTs, several studies in this dissertation had small samples, which likely impacted
effect size calculation. Additionally, a small number of studies did not allow for
advanced meta-analytic methods such as meta-regression to determine correlations
among moderator groups. Data provided by studies across topics to calculate effect sizes
was mixed. Occasionally, data other than means and standard deviations had to be used
(e.g., confidence intervals) to generate an effect size. While I used whatever data was
available that could adequately be converted to Hedges g, contacting authors may have
provided additional information needed to calculate effect sizes and potentially target an

even greater breadth of studies.
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A common theme in the literature is defining constructs for behaviors that children
exhibit (e.g., when is toilet training actually complete?) and how constructs should be
measured. For example, the definition of “risk™ can especially be further delineated for
selective prevention programs, as there is overlap with children who are “indicated” for
an intervention. For example, having a high ECBI score could imply potential “risk” of
developing more severe externalizing problems. However, interventions targeting
externalizing symptoms of children who have parents with elevated scores for depression
and family stressors is also deemed “at risk” in the literature (McLuckie et al., 2019).
Further research is needed to determine a more “probabilistic risk (e.g., belonging to a
target group at risk)” versus those children have who meet “subclinical” criteria for
something like externalizing behavior problems (McLuckie et al., 2019, p. 11).

Defining an intervention’s theoretical orientation could have also been further
delineated. I initially thought to code interventions as “behavioral” or “non-behavioral”
when first proposing this dissertation. However, once establishing coding criteria, I found
that it was important to add nuance to whether the interventions were more
psychoeducational, behavioral skill-based, or had cognitive components for parents. It
will likely be beneficial for future studies to explore such nuances, as well as specific
components of an intervention that may contribute to efficacy (e.g., psychoeducation vs.
asking parents to try a specific behavioral skill).

Effect sizes were aggregated to provide one effect size per the related topic of the
study, which is helpful in understanding general outcomes. However, this attempt for
breadth takes away from understanding the reduction of specific types of behaviors or

outcomes that could be worth analyzing. Potentially eligible studies were also excluded
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due to not providing adequate baseline data. This could also be a result of validated
parent-self report measures being limited, particularly for such young ages, or needing
alternate ways to measure potential problems.

This dissertation only explored parent reported changes of child behavior. A future
direction could be to examine parental or caregiver changes in behavior as a result of the
intervention, however not all studies reported such measures. Looking at parent behavior
change outcomes can contribute to understanding understand what behaviors parents may
be more likely to change (e.g. increasing parental “cry tolerance” to implement specific
bedtime routines; Kahn et al., 2020). Exploring outcomes of child behavior from different
raters could also add insight towards change across environments with differing demands
(e.g. feeding at daycare vs home).

For feeding and sleep behaviors specifically, there are more “population based” or
“public health” studies compared to externalizing and internalizing behaviors; only one
externalizing study was identified as a universal intervention. Additionally, trials
examining universal interventions are still typically evaluated using clinical rating scale
norms instead of population effects (Bayer et al., 2010; Sarkadi et al., 2014). Population
effects may detect smaller differences that account for large differences or impact across
a population (Bayer et al., 2010; Sarkadi et al., 2014). As discussed in Weber et al.
(2019), lower initial problem intensity can affect effect size magnitude, and thus may not
demonstrate as much symptom change (Reyno & McGrath, 2006).

Implications for the Practice of School Psychology
Studies that took place in school settings or with day-care providers were

excluded from this analysis. However, this provides a future opportunity to evaluate such
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related interventions with school providers. Professionals in these settings can serve as an
important access point to identifying and screening for potential problems. They can also
provide important collateral observations across multiple raters on child behaviors. Other
studies (e.g., MEND trial; Skouteris et al., 2016) have noted potential cost benefits,
increased reach, and sustainability in implementing interventions with fidelity from
reliable professionals in schools. School providers can provide consistency in offering
tiered prevention and intervention programs, consulting with parents and other
professions, and progress monitoring throughout a child’s developmental trajectory. As
mentioned in Holland et al. (2017), the multi-tiered system of support can be helpful in
how school psychologists can target prevention and intervention efforts for students. In
terms of positive behavioral interventions and supports (PBIS) in preschool or
kindergarten classrooms, embedded tiers of universal prevention programs that target a
whole population/classroom fit well with the public health model also discussed in
McLuckie et al., (2019). School psychologists can aid teachers in managing child
classroom behaviors related to both early externalizing/internalizing behavior problem
risk, as well as associated daily skills acquisition. School psychologists can also be a
valuable resource for community outreach, including providing psychoeducation and
brief skill-based suggestions at parent-teacher conferences, liaising with local
pediatricians and early childcare providers, and establishing resource banks in
community settings where children and families gather.

Conclusion
Overall, findings from this dissertation illustrate the importance of critically evaluating

interventions that address every-day problems and risk factors in the early childhood
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years. It is important to consider how participants are eligible for study entry/level of
symptom severity at baseline as well as the nature of preventative/intervention programs
offered to children and families, particularly for sleep studies. For externalizing studies
specifically, individual interventions may be more efficacious, however it is still unclear
if individual interventions with shorter session duration apply across different symptom
severities and risk factors. Few studies were found for internalizing, toileting, and feeding
for this young age group. However, this dissertation emphasizes the importance of
exploring such interventions not just in clinical frameworks but determining efficacy for

broader population effects.
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Appendix A

Codebook and Moderators
Codebook (*=indicated moderator)
Identifiers
Meta-analysis study ID (STUDYID) — paste from final study list
Title of the study (STUDYTITLE) — paste from article
All study authors (STUDYAUTH) — paste from article
Publication year (YEARPUB) — paste from article
Country study took place (COUNTRY) — paste from article
Study Characteristics:

Study topic (STUDYTOPIC)
- Externalizing
- Sleep
- Internalizing
- Feeding
- Toileting

Study design (STUDYDESIGN)
- Randomized Controlled Trial
- Other (Write in)

What type of control group was used? (CONTROL TYPE)
- Treatment as usual
- Waitlist Control
- No treatment
- Educational control
- Other (write in)

Total sample size — paste from article (TOTAL N)
How many treatment (intervention) groups are there? — count and write in (ACTIVEK)

*Treatment Setting — Where was the majority of the study held? (TXSET)
- Home based
o For sleep, indicate if home based is internet or other

- University Based
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- Community Based (e.g. community clinic)
- Primary Care or other health setting
- Other (write in)

*Study Delivery Format
- Individual sessions
- Group
- Self-assisted or Self-guided/directed

*Treatment theoretical Orientation (THEOORIENT)

- Non behavioral (e.g. play-therapy, psychodynamic/ attachment-based, supportive
counseling)

- Behaviorally Based Treatment (e.g. operant or respondent conditioning, social
learning theory, modeling, most behavioral parent training/ positive
reinforcement, effective limit setting, problem solving skills, social skills training
etc.)

o For sleep, specifically code:
= psychoeducation only
= Behavioral skill implementation (e.g. graduated extinction, specific
bedtime routine)
- Other (write in)
o e.g. Motivational Interviewing, CBT

*What was the level of intervention/prevention and the population targeted (per
McLuckie et al., 2019) (INT_PREYV)
- Universal intervention- programs are offered to the broadest range of
infants/preschoolers/families
- Selected prevention - intervention is for a “high risk” group (e.g. for children of
parents with mental health concerns)
- Indicated prevention — provided to children with no formal diagnosis but have
subclinical problems, difficulties, or elevated scores on screening tools
- Direct interventions — Direct psychosocial interventions for children with an
established age-appropriate diagnosis

*Was the treatment manualized (should state this in text, usually is part of a treatment
package like Incredible Years or PCIT)? (MANUALIZED)

- No

- Yes

*Child Involvement (WEREKIDSINVOLVED)?
- No
-Yes

Inclusion
*How is a child identified for inclusion in a study? (ELIGIBILITY)
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- RS: Had to meet/be above a clinical cutoff on a scale when screening for study
inclusion

- PC: parent reported concern or self-referred (no rating scale cutoff or screening
cutoff needed)

- DX: had to have a diagnosis to be included in the study

- NC: no parent concern about behaviors/symptoms or no diagnosis needed to be
included in the study (likely universal intervention

- O; Other (write in)

Session Information: If study does not have specific information, leave blank.
*Number of Treatment Sessions— write in number
*Session Duration (for each individual session) in minutes - write in number

*Dosage in minutes (DOSAGE _REPORTED_ TX1) — will be calculated by multiplying
session number by session duration

*Was there a follow-up or booster session? (BOOSTERTX1)
1 =No
2=Yes

*Dropout rate Overall (Overall Dropout) - calculated with What Works Clearinghouse
(WWC) formula in excel (formula in Appendix B )

*Dropout rate TX/CTRL Differential (TX CTRL_Diff Dropout) — calculated with What
Works Clearinghouse (WWC) formula in excel (formula in Appendix B)

*Was attrition deemed acceptable based on WWC standards (categorized with What
Works Clearinghouse graph, Appendix B)

Demographics/Sample Characteristics: leave blank if no data. If possible, write in
number for whole study rather than treatment and control group separately.

Mean age of Parents MEANAGEPAR OVERALL) — write in
*Mean age of child (MEANAGECHILD OVERALL) — write in
Parent Percent Female (PER_ FEMALE) — write in

Parent Percent White (PER_ WHITEPARENT) — write in

Child Percent Female (PER_ FEMALECHILD) — write in

Child Percent White (PER_WHITECHILD) — write in
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Parent Percent had college degree (PER_COLLEGE) — write in

Outcomes — repeat for each outcome measure, group, and time delivered (e.g. pre-,
post-)

Treatment Outcome Measure Name — Paste Name of rating scale directly from the study
(e.g. ECBI) (TX1 _PREOUTCOMEI NAME)

Sample size (n) for treatment group at baseline (TX1 PREOUTCOME_N)
Mean score for treatment group at baseline (TX1 PREOUTCOME1 MEAN)
Standard deviation for treatment group at baseline (TX1 _OUTCOMEI SD)

Treatment Outcome Measure Name — Paste Name of rating scale directly from the study
(e.g. ECBI) (TX1 _POSTOUTCOME1 NAME)

Sample size (n) for treatment group at post-intervention - TX1_POSTOUTCOME_N)
Mean score for treatment group at post-intervention (TX1 POSTOUTCOME1 MEAN)

Standard deviation for treatment group at post-intervention
(TX1_POSTOUTCOMEI1 SD)

Notes for Outcomes:

*If outcome measures do not have a mean and standard deviation, write in scores
provided (e.g. odds ratio, confidence intervals, percentages, etc) and associated data

*If data is missing, try to check text of study or potential supplemental materials (not just
tables) to see if can find data there
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Appendix B
Formulas used to calculate effect sizes and attrition rates

Due to studies not always having means and standard deviations for effect size
calculations, some different formulas were used to be able to calculate effect sizes.
Difference in reporting includes studies that reported frequencies and percentages for
categorical outcomes, means and standard errors or 95% confidence intervals instead of
standard deviations, and odds ratios. The formulas were pasted into excel. Once this was
done, the excel sheet was transferred into R to convert data to Cohen’s d, and then
ultimately to Hedges g.

Formula for Cohen’s d (from means, SD, and n):

_ (Tpost - Tpre) - (Cpost - Cpre)

dppwc = S ’
pre

where S, is the pooled SD for the two groups at baseline,

. j(nt—l)sh(nc—l)sé
pre —

Tlt+ n.

- dppwcFormula (pre-post with control designs) calculates standardized mean
differences for continuous outcomes with M, sd, and n for pre-post designs (Hoyt
& Del Re (2017); formula from Carlson and Schmitt (1999)

- Formula for pooled sd: Borenstein et al. (2009); Card (2016, pg. 124); Thalheimer
and Cook (2002).

Formula to calculate Odds Ratios (OR) from Frequencies:

Event  No event

Treatment a b Nireat
Control c d Ncontrol
ng NnoE

/b
C/d

- Note: pre is no event, post-data is event
- Formula references: Card (2016, pg. 95) and Harrer et al. (2021).

OR =

Formula to calculate standard deviations from standard errors/95% CI

SD = \/N * (Upper limit — Lower limit)/3.92
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-Formula from Higgins and Green (2011)

Formula to convert r correlations into standardized mean differences (d);
Borenstein et al., 2009):

= 2%r
V1 —r?
Conversion of d to Hedge’s g: Turner and Bernard (2006):
Hedge' dx(1 3
= * —_
edges g ( 4(n, + nc)—9)

Aggregating multiple outcomes within a study:

If studies reported multiple outcomes, they were averaged together within a study to
result in one effect size. This approach is suggested by Turner and Bernard (2006).

Calculating Attrition Rates and Thresholds from What Works Clearinghouse
(2014; 2022; Deke & Chiang, 2017) and Institute of Education Sciences (n.d.)
Attrition. [PowerPoint Slides].
https://ies.ed.gov/ncee/wwc/Docs/OnlineTraining/wwc_training m2.pdf

The formula for calculating Overall Dropout rates:
_ ((PT'e NTX + PT‘e NCTRL) - (POSt NTX + POSt NCTRL))

0 ll =
vera Drop (Pre NTX + Pre NCTRL)

The formula for calculating Treatment vs Control Differential Dropout rates:
Pre Nyx + Post N Pre N + Post N
TX vs CTRL Dif fyrgp = ( TX Tx) _ ( CTRL CTRL)
(Pre N1x) (Pre Ncrge)

Absolute values of the two calculated formulas above are used to determine thresholds on
graph provided by document link above.
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Appendix C
Boolean terms used for title search per topic

Initial query: TI (child* OR infan* OR toddl* OR preschool* ) AND TI ( treat* OR
therapy OR interven

The following specific terms were added for each topic:

Externalizing: (TI (child* OR infan* OR toddI* OR preschool*)) AND (TI (treat* OR
therap* OR interven*)) AND (TI (external* OR opposition* OR defia* OR hyper* OR
impul* OR inatt* OR disrup* OR aggress*))

Sleep: ((TI (child* OR infan* OR toddl* OR preschool*)) AND (TI (treat* OR therap*
OR
interven*)) AND (TI (slee* OR bed* OR insom*))

Internalizing: (TI (child* OR infan* OR toddl* OR preschool*)) AND (TI (treat* OR
therap*
OR interven*)) AND (TI (intern* or anx* or dep* or inhib* or withdr* or fear))

Feeding: (TI (child* OR infan* OR toddl* OR preschool*)) AND (TI (treat* OR therap*
OR
interven*)) AND (TI (feed* OR meal* OR food* OR eat*)

Toileting: (TI (child* OR infan* OR toddl* OR preschool*)) AND (TTI (treat* OR
therap* OR interven*)) (TI (toilet training OR potty training OR Toileting)
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Figure 1

PRISMA Identification and Selection of Studies Included in Systematic Review and Meta-
Analysis

Identification

Screening

Identification studies via databases

) |

Identification of new studies via other methods

Studies identified from MEDLINE AND PSYCHINFO
COMBINED: 28,766

((T1 (child* OR infan* OR toddI* OR preschool*)) AND (Tl
(treat* OR therap* OR interven*)))

Once added individual boolean terms to above term:
Externalizing: Medline n = 575; PsycInfo n=769; Total 1344
Internalizing: Medline n = 669; PsycInfo n = 1275; Total 1944
Sleep: Medline n = 157, Psyclnfo n = 225; Total 382
Feeding Medline n= 269; Psyclnfo = 287; Total 533
Toileting Medline n = 171; Psyclnfo n = 57; Total 228

Number of duplicates removed
before screening
Externalizing: 36

Internalizing: 679

Sleep: 74

Feeding: 56

Toileting: 46

Records identified from full-text review of the title-search metas,
SRs, and Evidence-Based Updates or article reference lists of final
eligibility check studies

Externalizing (n= 42; 38 from metas, 4 from reference lists)

Internalizing (n = 5; 1 from meta, 1 from reference list, 4 from

evidence based updates)

Sleep (n = 10; all from other metas)

Feeding (n= 5; article reference lists only)

Toileting (n= 1; article reference lists only)

Studies screened (title review)
Externalizing (n = 1037)
Internalizing (n =1265)

Sleep (n = 308)

Feeding (n = 477)

Toileting (n=182)

}

Records excluded that were
either Metas, Metas-of-
Metas, Systematic Reviews
or Evidence-Based Updates
Externalizing (n = 20)
Internalizing (n = 27)

Sleep (n=15)

Feeding (n=2)

Toileting (n=0)

Studies assessed for eligibility (abstract review)
Exteralizing (n = 356)

Internalizing (n =415)

Sleep (n = 76)

Feeding (n = 75)

Toileting (n=96)

l

Full records retrieved for final eligibility check (full article review;

count includes records identified via other methods)
Externalizing n=62

Internalizing n=27

Sleep n=26

Feeding n=24

Toileting n=4

/

Records excluded:
Externalizing (n = 39)
Age over 5included (n =12)
No comparative group (n=4)
School setting or teacher involvement (n=4)
Not enough data to calculate effect size (n=6)
Same sample used in another included study (n=10)
Included developmental delay (n=1)
Unrelated to metanalysis outcomes (n=2)
Internalizing (n=24)
Age over 5included (n=18)
not an intervention study (n =4)
Same sample used in another included study (n=1)
Included developmental language d/o (n=1)
Sleep: (n=15)
Age over 5included (n =1)
No psychosocial intervention (n=2)
Only presented with study protocol (n=1)
No comparative group (n =1)
School/day-care setting (n=1)
Not enough data to calculate effect size (n=5)
Same sample used in another included study(n=3)

}

[ Included

Total studies included in analysis

Extemnalizing (n = 23)

Internalizing (n = 3)

Sleep (n=11; One study had two distinct age groups analysed
separately)

Feeding (n =3)

Toileting (n = 1)
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Did not have measure of child's sleep outcomes (n=1)
Feeding (n=21)

Age over 5included (n=1)

not an intervention study (n =2)

No comparative group (n = 6)

School/day care setting (n =2)

Measures not related to feeding or mealtime (n = 4)

Tube fed (medical exclusion (n = 1)

Not enough data to calculate effect size (n = 4)

Same sample used in another included study (n =1)
Toileting (n=3)

notastudy (n=1)

no comparison group (n = 1)

Not enough data to calculate effect size (n = 1)




Table 1

Descriptive statistics — All externalizing studies

k Mean SD Range
Parent age (yrs.) 14 33923 4.188  20.950 - 37.365
Child age (mos.) 20 42820 7.059  26.100-51.200
Percent female parent 13 0.918  0.059 .800 - 1.000
Percent white parent 6 0.640 0.304 .150-.970
Percent > college education 16 0.552  0.265 0-.931
Percent female child 23 0.352  0.119 0-.508
Overall attrition 18 1353 0734 0207 - .3175
Treatment vs. control
differential attrition 18 -.0324 1442 -.3056 - .3455
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Figure 2

Forest Plot — Externalizing Interventions Included in First Meta-Analysis (TX1)
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Figure 3

Funnel Plot — Externalizing Interventions Included in First Meta-Analysis (TX1)
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Figure 4

Forest Plot — Externalizing Interventions Included in Second Meta-Analysis (TX2)
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Figure 5

Funnel Plot — Externalizing Interventions Included in Second Meta-Analysis (TX2)
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Table 8

Descriptive statistics — All internalizing studies

k M SD Range

Parent age (yrs.) 2 36.608 0.576 36.200 - 37.015
Child age (mos.) 3 48.697 3.344 46.450 - 52.540
Percent female parent 1 0.587 . 587 - .587
Percent white parent 2 0611 0.077 556 - .665
Percent > college

education 1 0512 . 512 -.512
Percent female child 2 0503 0.110 425 -.580
Overall attrition 3 0174 0.187 0-.372
Treatment vs. control

differential attrition 3 -0.048 0.108 -0.172 - .027
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Table 11

Descriptive statistics — All sleep studies

k M SD Range
Parent age (yrs.) 5 31974 2.538 28.700-35.375
Child age (mos.) 10 17.931 14.692 0 - 48.000
Percent female parent 7 .999 .004 .990 - 1.000
Percent white parent 5 .859 105 .681 -.940
Percent > college education 8 793 .189 400 -.943
Percent female child 10 499 .034 443 - 544
Overall attrition 8 1174 0715 0175 -.2290
Treatment vs. control 3
differential attrition 0152 1476  -.2500 - .2993
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Figure 6

Forest Plot of Sleep Interventions Included in First Meta-Analysis (TX1)

Mindell et al. 2009 - Infant Study HEH 0.45 [0.15, 0.74]
Mindell et al. 2009 - Toddler Study I—I—| 0.35 [0.06, 0.65]
Mindell et al. 2011 HEH 0.46 [0.15, 0.77]
Reid et al. 1999 P 2.38 [1.33, 3.42]
Schlarb et al. 2017 - 0.69 [0.35, 1.04]
Stevens et al. 2019 I—-l—i 0.25[-0.07, 0.56]
St. James-Roberts et al. 2001 I-I-I 0.01 [-0.19, 0.20]
Stremler et al. 2013 I—l—| 0.02 [-0.25, 0.29]

RE Model - 0.41[0.13, 0.70]
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Figure 7

Funnel Plot of Sleep Interventions Included in First Meta-Analysis (TX1)
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Figure 8

Forest Plot of Sleep Interventions Included in Second Meta-Analysis (TX2)

Mindell et al. 2009 - Infant Study
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Figure 9

Funnel Plot of Sleep Interventions Included in Second Meta-Analysis (TX2)
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Table 18

Descriptive statistics — All feeding studies

kM SD Range
Parent age (yrs.) 3 32114 7.524 23.565-37.728
Child age (mos.) 3 30497 15.527 13.87-44.62
Percent female parent 2 480 537 .100 - .860
Percent white parent 2 .698 361 0.443 -953
Percent > college education 3 408 315 .044 - .600
Percent female child 2 513 .014 .503 -.523
Overall attrition 3 A11 .060 .044 -.160
Treatment vs. control
differential attrition 3 .025 .070 -0.055 -.068

102



JuawrdoaAsp PIIYo/UOTINNU UO ISAI FUIPaS] OATISUOdSSI U0 SUOTSSIS
94 'Pop1A0Id BJEp WOIJ 2J8[NO[ED 0] J[qE J0U papraoid jou ejep = JN {[onuo)) [euoneonpy :DH onuo)) ISIPIEA D TM SUCNEIAIGQY IPYI0
‘(1915009 ON = N ‘101500q = €) 421500 {(KISIOATUN) = ) ‘ATUNWU0)) = ) ‘paseq SWOH = gH) SuIaS uaunpa [ ‘syuomwafe dnoid peH=0
ouiof Lpana( {(POAJOAUL 10U PIIYD = DN PRAJOAUL P[IYD = D)) Juauajoauy pjiy") {(UOIIUSAIU] [ESISATU() = ][] ‘UONUSAI PoJeIIpU]
= JI ‘UOuUaAdIJ 9ANID[IS =JS) UonuaAIUl 40 uonUAa.4d Jo 2dA] ‘sjuouodwiod [eIOIABYRY 9ANIUS0)) =Ig) ‘Sjuouodwiod [eIolAeyeg
= €) uonvIuLI) [DI1J2403Y ] (4ap40 Ul) SUIdno.r) SONSLBIDADYY) uonusadiuy ; “xipuadde ur are yoq 10y senuro, "dnoid jusunean
Ul UOIILIJE 19J8aI3 SuUBdW 9SIMIS0 UuSIs ou ‘dnoisd [0nuod ul UuonLUNE I3)edIS UBSW SISQUINU dANESAU - 9 Ul [BNUIDLJI(] [OHUO))/JUSUIIBaL],
= AIL ‘% w ey jnodoiqg [[BISAQ = O ‘(Senumu X SuOISSas Jo Joquinu) oFesop SI Jse] pue ‘uolssas Jod soynumu AuBll MOy
ST JX9U ‘SUOISSIS JO IOQUINU ST IDQUINU JSIT] -28DSO(J/U01SS2S 42d SAINUIA/SUOISSAS O 42qQUinp] , "PAZI[ENUE ST UONUIAISIUL 4 , PAPI2U JJOINO
[BOTUI]D 10 ‘SISOUSEIP ‘UIA0U0D Pagnuapl-axd ou = DN A771q1815 4 Jonuo)) [euoneanpy :DH {onuo)) ISIeM D IM -Usisap dpns ., 210N

-z (inoa
%P9 :dDL cruonmnN El[ensny
%91 :dO ‘as1019XH siqey 'sow (401) S10T “1e ¥
aN/D/D/0/10/ 18D 006/06/01 ‘PUIIN) ANAN+ Suneqy ON ¢t 0T 1M LOY  sSuamoy§
aunnol
/ourydrosip
%89 :aDL dnoin g JUDISISUOD BI[RISNY
%ET (@O oduy sowmneop ‘uoneredoos ‘sow ) FI0Z B 1R
IN/[VD/ON/JL/LED 0Z1/0T1/1 93l 9[SseH+ umea od 9ty 98 OTIM (LDY  BsmeION
SN0 OW[BOUI
S.PTIY2 0}
%576 ssouaAIsuodsal
‘addlL [enueN [BUIIBIA Od ‘TelLL PO ysope[Fueqg
v'¥:do 3urpoeag ‘urpaay 'sow  (801)  peziwopuey 600 “Te
g/dH/D/0/dS/d dN/AN/*81 oAIsuodsay+ 198 PO ON L8°€l €0¢ -¢ISn[) P pnoqy
agde
;SansudeIRY) JuonLIe prumIEN I0IAEYdgq uedl (4 X)) 2dA 1, [onuo)
UONUIAIU]  /PSUS[ X,  UOHUIAI)U] pirel, MBI SPIYD % [)0], /U1 ApmS Apmg

Buipaa,] — SaIpnis papnjouf Jo S21IS1LI1ODADY)

61 21qe.L

103



uonuaAINUI-ISod=[J ‘arreunonsang) Io1Aegag Suney S,UIP[)) YL -OFTD
‘podoy JIo§ JusIeq — SI0IARYSY SUIPAS PIYD VLAVd 9[edS Aoroyyd justed pue Juaunsnipy piy) - STJVD -SUOUDIAZLGqY 210N

sdnoi3 Id (3ouqg) BI[RNSNY

§S010€ 'SOW T pue 9 (91" =48) 1€1'=8 9[ed§ eIqoydoaN poo PIIYD ‘OFID  SI0T “'T® 39 SHIMOYS
Auo

dnoi3 uonuaaidul Id SAdVD BI[RASNY

loq -ow g (vT'=4s) 6¢i=3 VIdVd  #10T T8 10 BySMBION

[eawr Aep-prua

(papuo sSuoISSIS Jo1e SoaM 7) Id © Sunmp saonoeid sioiaeyog Surpasg ysapejueg

sdnoi3 ssoroe ‘sowr ¢ (91" =4S) 689" =3 PIYD JO SUOTJBAIISQ() [RIOTARYIE 6007 “Te 10 pnoqy
. parrodax

SEEIIE] huﬁ Suo ParIodax dwm pue (75) S SISpIH SAINSBIA] 20N Apm§

BUIpaa,] — $aIpnis papnouf fo §azig 10a[J5f

0T 2Iqe L

104



Table 21

Descriptive statistics — Toileting Study
kM SD Range

Parent age (yrs.) .
27.45

Overall attrition
Treatment vs. control differential attrition

0
Child age (mos.) 1
Percent female parent 0 .
Percent white parent 1 100
Percent > college education 0 .
Percent female child 1 31.43

0

0
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